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[» 3fcJi i 1 'J ^ ^ A^»^g«^K^bft $iEff tt 

*tK fro* ^3ta^glfea3BiJ|-^oT^tti^ttfr^3t 10 
«ttffi A<KSTIH3fc«ttffl ttevtztZ \zM-&n7&^ 

SlS^±ISSm^^ <h l£IS:5£TJ&3fca#ffi <h CD is - *a 
/%^>i^§l^s R$2Ea<7)9tlSft0> 5 0%JaTTfc£> 

2 ] «riB - *«5fe<D**tt«^rcK - *«a 

[000 1 ] 

it t?£ 4 36 tt S fH MS S fz H "T 4 . 

[0 0 0 2] 

[0 0 0 3] U^^A-*fi5fe|cH&"r. — *m?fe»z 

1*. ayig**L*jE»«rz«fcoTt«5fte»*<s64bL& 

««?&<d»*. im ^;u*iboHHttS^#x.t>*t. c 



fta*0>**tt* $s»«»* -tr/N°u-si£ 

t A y (S3 J: L X # T U * & . 

[0004] l**L«:*<&. Sitt-ei*. **£3SSa>i*< 
b<<;uz£ ^7 M$te*<fS]_t Ltz lifxf, 
t$lz. KST-CCDffiffllzfc^TI*. #7K«»S8a>ttttft 
T«a>«Hfc < fcy«5fiJSft*<SttftL. 3fe»BO)Sy5S 

«»T?#*c4:*<iM5£*:S. 

[0 0 0 5] U^^A-^B^-CI*. -&fZ. lEaSfe 
[OOO 6] «£*<D3ttt«»J»"CI*. 2Mc«»?«:z*« 

cd en si ss ± pb m ee cfc 1/ n m m t a a be i z o t * a £ 
fej:i;EBEii»Tis«aiz < fc*a#j/£i+t?i4 % *?xa«?a 

-*«?6A«*aT-efMII*1±t>*t4a^lz«4. pJ5£tolz 
«lz»]R.«[ffl*tt«»y^^AA^aiL, 'JfSAl» 

*M*^»<btta(*^**a:»a ■ iR«*«yiK-rcfc 
*»^b*KDtt»«ao)fflai4»i+5>*v'r, #*m»az: 

*«5fe0>« «810) 36<b * teJh-T 4 (z * T* 14M o T L^tt 
[0 0 O 7] 

?Sz:*««<Dffiffla>«ffi % o*yftttB*sfc<D*A^. 

«jfe8«0)Sl5<b*l»JhT?**cli:Iz»g fit, 
a^cDHS^S^afc^S. «j£osa«t?a>i£ffllzj3t^ 

$g^ < &A<«TL^^:t^^iJtlzy^H 7A ^^l ft ^ . fttfS 
z<hr^ «jfe8«3bM$i:A/if*HbLftl^^3fil**» 

[0008] *^0j(i. c(D»ia(z*^< to-cfcy. 
*7k«flj«zi*«aa>*«c«izj3i\T. ^lili^ 

^K^jhLT. «yfiS*i*3ttt«. ^lzSiSTlzfc(t4 

3tftmiz o r t a^fe^a s 15 1 ^ seib * * t^3£fe 



[O O O 9] 

»s±«3t«ttntaofct#ictt-*«;fe^a)36«t 10 

#§>fifr. KiEaa>sitsaa>5 o%iaT"Cfc*c < kS 

[0010] iM»a>a*«tftS3Mxa»?*— 

»tU^tL^ 0 ^lDIEa^Mfclc#£LTL^ry^A 20 

ftjEaaiftBtrtitsttL-cixfcu^^A^-r^-cflRK* 
*vci*«tta€ r^att^j r-sxa 
t r^^m^j i««»8tit jEaafexa 
itMi::«s-r *«Mta4<au-r«* 

*8it»t *jEas*Krtic»ff-r ^ 'j ^Aa>jt* 

S^-rai**. fit. fc& r^atf^J I 

«;ftfc»LT3t«-r*ttf. iEa^Hrtfr^'JT^Afr 30 

tttt3**iT. jEasftunzas-r^u^^Acoit*!** 
*u r^attsgj is r^jEa^sij -^fpjfr? 0 c*i 

jEasttRwi^a-rsy^ 

Rift* 5 0 

[0011] y^AJBT-1 fflfr*3f>fc?-£l»fc<fctf 
y^iW^Vi <lfrU^OA-f Th BS. 

wsiasiEat^y <t y-r*. ufcfro-c. -*«5feiz 
stttas^sBfit**^-^ y>^L. 

■r^ctrzcky. r^a«^j 

:z*a&a> r^attSlj *tti^=.$ y >^r*#i>c^ 

[0 0 1 2] **Ba<Z)**«»ja-*«56(D3t»««|» 
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*«jfea> r^m^ffij att(=* a^ooa^ttiaa 

^$Hti>^o 3ta#®(* r-sjtfittJBj * i 00% 

ry^^AiEaasitj ( rjEastt«w«ss-r*y 
**Ai=«3-r*a*j / riEasii^fij ) 

+ ry^H;AjEa»??Itj =1 oocoim&fcfc 

[001 3] r-s^ts 
#j£§j {1013 ra%*a«j ft*u rffljtBttttj «ic 

riSttSfiaj $*LTL\«. riB%«fi4Sj fccfctf 

i*£o ceo r^a^j ts&xs ruikaaaj *iaa* 
fc*rdjffl«s r^2s«a«tWRiffiiB«j tut. c<d$i 

1*. «*3&<«Ax*trtx*ajstffl»ftH«^fcy. b?& 

y *<0<j?*Aft<jEa»Mi=«Mi • *u*ayiE-r 
[001 4] ±&Ltz£o\z. ^mxcDfti&nmmmm 

rt^j3LXTKtt«s«yfi-r«fc3iz*jai*fT5*a)T?ft 

^ 0 ccoj:5ic. — *aai<D r^attKSj "*^A««a> 

■3t»aa»*a«Lr^-4r y ^y-r-scticcfey, - 

««j . o*y rig^±^3ta«8lj ris^T^^a 

^c<hic«fcy. jEasaxT?ft«y^^Aa»ftaa« 
aib^tsaaiftona^niniL. ca>#*tf##-* 

-So 

[001 5] $:fc, iEasiii§a(i. flwwa>a*ias:i» , 

sp*«»a-*«*A<«ffl-r*iEas*Ka)«Hfi€fctf 
*<DiEas»Micj:o-c--«»icaifi*tt*t,(D-efc 
rf6u»*tta««j *jEasas«(D 50% 

[001 6] *«W(D*S«*0»K1I-ei±. z*«a>fl) 



« 



[001 7] 0 IMtBftttz: *B5fe<DgBIsl»BE 
<t3ta#®£0>lli^£^-ro *#J»KB<B*J»<&»*£ 

«c£iz«j:y* Ktt*ic<ty^«>*«>fc-ta>=*«a<D 

HlH]KmE<b: rft«ttJSj £(DH«*t>J *(DB*jST?<B 

*o>-*B*(D r^a^^j z;h,£ r»m* 

[0 0 1 8] 

<ftlfcBttWttB> S3lz. **W8«z*t*i:t(D 

-*«a*iM»-r **tkii«i«»at $#A/-e««**t 

[ooi 9] ni3[z^-r3tsca»wvxTAii. 
ofccfcr/3taaa^3 oi:. zatai o^^ms^j 

y»*.43t»B«J»»4 Ofc. *ttBfl>ffl»£«T53Stt 

oa>*«««*auj-r*3fett«ffltttasp5o^:. 3t«ta 

*ffjt*i*£fttt«fW«tt6 o£. -^ajfei o<D&m 
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[0 0 2 0] fctfe®S«fS)» 6 O fi. A^^ttfclS 

fcl*OFFfl)fi^ fccfctf. J&aON^fcliOF F(7)fi 

-^^ai^-r^itsi§6 1 o fej:u:aEiaita3 

10 otz*lifei o£a>HllzKBaF*u Z*«»1 o-<0 
fctf>(Dfttt«BBBflS6 2ti^b4S. $bl:, 

z<7)»lHl***3S«ttfflHli: LT:feB*UBttHJSB5 o 
[o o 2 i ] ztt&a>Xtt«MflittBa)fllAKX 

20 (7)3 S#§§5 2<hJ±$SiS§6 1 ir&m§§7 2 J*. -{* 

tit, W»ffla>tfa- *«*m*T3fcJMMMP*ff 
3*0>-e&oT*J:l\, *3S*«*a»*>X-T-A^ hps 

iffl^tfty, 3EB«as3oi*. *sBsa&4iM« 
ft«2o*5«ti;3fefi«a3 oi:a)a«»tt»«ii. asis 

««i*»4o*^LrfT2b*t-cj3y. H3izsi\n*^ 
L r i*tti>*Xtt«ttMn <h a>»j«SBiz & y . 
30 3t»««i»»4 o*ff»*-&*zfefTt>*L*. 

[0 0 2 2] *3t&a$TOgBI*. Jt»Lf=cJ:5IZ. - 
0<DjE«SlieB(D5 0%J2lTtJS:*fil»3S» 

fc^>p 3ta^^Mtt. -t^LfcJ:5lz. ffi3t««JB*0 
%<h LiSJtattffiS 1 0 0%t UTftffljb-t?#-6fc*!>. 

[0 0 2 3] MK%lkBfligt*ftS-rftfc«>a)S 

i rzA*-rs. ffli^tf. is^J:iS3tm^ii(i*7 o%. 

KSTBJtBttlSttS 2 o%a>£7lz % ^CD^^#S/) ? 
5 0%lilT<h^^fl^A^-r^fScfct^ *f=. IS^±K 

*A^dL. «»SBo*y»j|»3tj»aia*a>ffl« 5 o% 

ft«ttfflfflfe*L^I*KS±H3fett«fflflS**g-r*A* 

[0 0 2 4] 3tB*Bttas«5 0lzfe-B3ttt«B3KajEP 
so §l5i i*. z«t # n O'M03fctt«Bat£fflS-e#&fc 



tt««at*aSL«lt. B#»5 2lz-t<D3Stt««3Sffi 

[0025] smttSssmsp s o izfc«a»« s 2 1*. 

tl^LTSIU 0<D3ta**£££&£iJ-f 

-#a?fei oa>aftja-ca>*attJ8fii*x (%) £ 

- ;^m^fei 0(D3fc«ttffi£<baA x (%) 

0 (%) irLs C<Dfit*Ett*1*Tfcl+l4. C<7)S^3fe 
i^llxo (%) Ic^LT. 3tm;£ftT*fc;ftl£±lS3fe 
IttS^blAx (%) ^^7XL *B*lR|-e&*itf 

ffix (%) (x = xo±Ax) *ttffl-e#-SC^IZ3S: 

& 0 HTSa>ftjjs-ea)**ft««ffii*. ?mncib 
-b-y h Lfc^^(r^>i>r. ^-(Dfc&^m^si^fc oris 

«ttWttJBSSS»7 0^&lHA2ti«S*ttint to 

[OO 2 6] 3£®«8l«aiSP5 O^^tib^j^tifr^litt 
Mx (%) li. 3ttt««0Wffl6 oicfc*ibK»6 1 ir 

3tm«SI{a^xH (%) . »STHtt«fil*xL (%) <b 

-r*u£. x^ xHcotgnnoNm^z. *>xH<ot£ 
<xi<Dt£i&noF Fcom^s. *jfc**t3tttMBB 

[OO 2 7] jE*aS«ffllSP6 0(Cfc4*ftmHffllS6 2 

0£fifi.2 0£<&BB$MB-r*ft 
£>aj2)£;h,£>JifE3tfaoN - o F F«#. jftiON • o 

FF«*frj6CTHBr«. ^mmmmme2 

»aMKS§<b tHC. x>xHO>a^lz3£«3pte36:J:5 

l^3t«BBH**<B8*. x<xLa>»*ictt«^ffi3Sj:5 

»6 2^»ft-r4ct(zj:y. or*. »s± 
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[00 2 8] #a>-e. &m3tm#nwt&&7 oizoint 

mej-T^o &9UESttBB£9I7 Ofz&^MBBBEtt 

i«ifS4 ofcjzoT^aaaia o<tm^2 ocoi^-fjt 

iBlE-eftl+iill -^m^fei o<D3ttt«H8*jE«(z 

[0 0 2 9] **3fe««88S3E»7 0IZfc4»*»7 2 

I*. ±»LfcB 2 BBBBEE£=X«%1 o 

U^*B«JcLfcA«-pr. »*S7 2f*. A***i/cBBIh1 

20 oicfe&ig#85 2 left fcfc\ (D2 HH£ 
oftl^MtltfclltlliBtElli LfcBBtGB 
filSMlHlBflffifiti: LT, 1 i^a>:i&B;fe0>Jl-fra>B 
[O 0 3 0] **3felB*ffliftSI*. ^02fettW*J»S/X 

BB*6«r*fciift»»7«ic i KHSS-r 4 tear- <t < . 

m#Si£5££4T5c<tT% J: y jEB«C - 1 0<D3fe 

[00 3 1 ] *^BJ(0^Mm^J 

tit, a^<z>*o>*^if €>*i*. ctib^t-ct, m 

tt»«B3t 'J ^ A =1 / <;u h «^K{btt. BM 
EWBttiSBBBy^'SA^^^ua^Bft*. HIE 

so oi4. Bi:eaBasLrfey. aa>38«««>«-tfwe> 



[0 0 3 2] «BJiBW»ttatt«3tU^^Aa/<;u K« 
^Kfctttt. 1b¥SIfcttJiBJie*<. L i Co02t*i$H 

Iz. C o Jl^tf>+f--< h(D— Li. A I % tt(D38^ 10 

iofci^L i C oh MxOiX'&Zft&tjW&mi^ 

J*=.y+J\,tiL<£mt1blZ.it % «J*5tL i N i O2, Li 
N i i-x M x O2T'I^«t0)$, JSlUS^IJ«ttg*« 
»U^Av>;tf>«£KfcB5l;:tt s LiMn02. L 

1 Mm-x MxO2-ea**t-5t0>Sflit^-sc:i:^-eS' 

So 

[0 0 3 3] i?UMz x L i Co02fl)»tiliafcy 
Ol||ii[i2 7 4mAh/gt*fcy N LiNi02l£ 20 

2 8 3mAh/g, L i M n O2 It 2 8 6 m A h / g V 

[0 0 3 4] a^*««P«^*«*I*. -«tw. jEfiL ^ 

3f*«»a**iB«ritK*t LT33 

r. ^— x htt<B]Ea**t£ Lfct><&** t;u5-^a 

[0 0 3 5] jEaiCfi3l^»«»li % m^liOl 
[OO 3 6] *JB'J5^A % «J^A<b*«9« 
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[0 0 3 7] C0>»$ LTI*. JEStm 

«l #u:*vfcif=yT>»a>*:7 sin 
<o?)\,— -?frbmati& 1 axi*2a^±o-bjup— x 

±1 ;u/t?^ ->*ttx fu>^vi> =r a ^h-v'j x^a> 

^zTAS^^r^^X^SSSiJiKDta^/^-f 

[0038] iEmtnmo>m\zt±izs*is— ^satss-fr 

So -t?/*U-*f*. iE«i:ft«i:*IH«Loo««jas- 
SHLt< ^->S®il*ti-^tCD"C&y, tKUx^u 

h>tt*r«»«k «7Ltfx^u>*-7fi*- K ^Pt° 

h*S"X£ f h7th'P77X vt+V7X 

lb*?- i/>*(Di a*fci*c*it>a>2aiu-ha>si$s** 

i K LiCI CM. Li AsFe, L i BF4, L i P 
[0 0 3 9] 6li0>t,fl!>^6fll***t***«»at-* 

tffta^6n»rcar*jEa*i^i3j:i;Aatt**-ea> 

[0 0 4 0] 



[oo4i] <ft7kmm& -#m&<Dftm *nmmv 
mEm^ttzmmmzmi:-?* zt\z& y >— Kt^co t 

<D£ftSLfc:o £"f. SttlKi LT(7)L i N i o.a Co 10 
o.i5 A I 0.05 02 (|T±1b^§S : L I N I L I T E C 
A-5) 9 0liai|Z, it^^LtT^f U>^77 

* (Mib¥iM:HS-ioo) 5fifi$J£. «§« 

tf'Jv) 5iiai: £;I£-U Sfi<DN->^/U-2- 
tfP'J K>£;8*J£ LTSsJlDU JEfllzEli L-C<— X 
h««)jEa^«*»fc. CKBiEa'&WSJ*^ OlimCD 

— /-U^UXIzTffiBU h«0)jE«*fta!L/= o IE 

a<D:*:££te. 5 4mmx 4 5 Ommi L. JEfeSttM 20 

[oo4 2] fiat. je«i^«. fta**t sbssl* - 

X^ = *yi/a:MCMB2 5-28) 9 5M§S0fC IS 

F/fU7) slISSI^U »;aa>fM-y^/i,-2- 
tfPUK>$i8»ltLtSiDU ftttlcjlMLT^-X 

i o vmommMMteftmmizmifi. $£*iL. *<D'&a 30 

aCD^^^Ii. 56mmx500mmU, 

[0043] ±isjEafe«ktf»a*. ?©#cor B iic7tf'jx 

5 8mmi) *«8*t*\ P— ^ttlZ»B Lt . «att 

i p F 6 £ 1 M<D«jtxf»»*-frfcSf*a«jasaA 40 

[0 0 4 4] <a*<Bfttt«ftW=J:S1M*;M$tt(D 

mon—v a*a>fttt«ftf*T-3tft«*siy 

ttlCOUTffffli L #Ce »fflLfc3t»«ftfrl*. x*«» 
£fttfr*l49MM£2 0* 3 0. 4 0. 5 0fc£t;6 

o°c(z % it/i&mm±mi±$: 4 . 2/3. o. 4. 1/ 50 
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3. 0. 4. 0/3. 0. 4. 2/3. 2. 4. 2/ 

3. 1 fccfctf 4. 1/3. 1 Vic 36/tt«»3KeffS 

0. 5/0. 5. 1. 0/1. Ofc«fctf2. 0/2. 0 

mA/cm2|:, 3t/tttt*a*SttaSSBff?£«/a 

a3a»a*3j:tfs«ae3t«/SKa»«(-. **l-f*xis 
[0045] 3EScs-9--f t jbummfttifOtomi&m&a. 

(i oo- (i ooxH7^jftitl/Mjftl§ 
S) ) /tM^utt 

jEas«8H*M*ftfcy«)ffl»«S*i*^b*ia)i8 
#oT. lf7K««?Sfl)«ittftT*(DKH!3j:y % 

asms. ft/ft«*aa>i^-r*to)ft#*Kfc*-&fca$ 
anttiraic&y* *<b**<to»itt«e*iza>^ftff-r 

[0 0 4 6] &mi&nm&k'£it&k<0M%£7xT®4 

*<Dltf&£. *Mf-f*U*. jSlflJl 40mAh/g 

acii*. ±a*i^KK • jfttHsayiB-ru^^A-f^- 
><Da*stjK-r^ci:iz^y % iEas«iKizfiH-r4if 

1 4 0mAh/ g a^tll jEaS«DKi LTffll^fc 
'J ^^A^^^;Ht-a-^^b!feiCDSiffl§gT*fc^> 2 8 3m 
A h/g£>£j5 0%lcffi«-r5. LfrA<oT. SMIJE9U 

««T-3£»*s«yjB-a-ii. seesaw i/v if ss^bL 
[0047] <fc&mjti&m\z&z>v<< ±ie 

B3585S1. OmA/cm2(&^gi3t-T:3fea£mv |5] 

CaSt^Jgl. OmA/cm 2 r*140mAh/g(D§ 
ihaEJ*. 4. 2 X 4. 1. 4. Ofc<fctf3. 9VfZ|g 
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[0 0 4 8] tfs«a>fctf>. 3t/ftm®3S£j£ 1 . 

0/1. OmA/cm2t\ SW3S3E«/£W3MMS 

@££;ftfcft/te®&JtmEE4. 1/3. Ofc^tf 
4. 0/3. O vcD^ar-frd 2ocD^(+co-»t«<^;ua 

[0049] bsa^m**?^ 3t/mn$*±mfr 

4. 1/3. O V(DttBI::Tatt«£«yigLfc«** 
*D8i«cm§fil^fct>Tlii 7 OmA h/gSS'fcofc* 10 

d>U i o o o+M *;uflbi::(*a6i::ft4 OmA h/gir 

*T?«'J>Lfc. *fc* 3fc/*m$SitaE4. 0/3. 0 

lCfcl>Tfi1 60mAh/gigfcof:t0)a), U--f £ 

1 O O 0-9- -f *7 )l>'&.\ZL\$mi OmA h/g|Z*-e»/J>L 
fc. CtllZ^U 1 4 0mAh/g(D^iit^Sl? 
-&fct(DI4. 3£BKJh«BEA«4. 2. 4. i % 4. 0*5 

<£tf3. 9 V©l^*L0>ftfr<DtiO>ti* 1 000^0 20 

[0 0 5 0] ftlz, £8**fcttttlcfclt4ii*£BSS 
4ifc3fett««ffittH-CfT 5 3ttt«a>»$ 

A<3. 65-3. 6VfcofctO)A^ 1 000^-1'^;U 
»7ftl::te3. 4-3. 3 Vlzft-fiTir^o C*i 

4. 2. 4. 1„ 4. On&XSZ. 9 VCD^grttCDtO) 
l=OlvC. e)ia)^ttilE^f^lftl3. 8.3. 
75. 3. lOOO^^jl/ 

5 vmmOfeTlZttiZi-otzo CC(DCi^f,t, IE« 

15 £ A/ <»: - <b Ltl^L>Cfc3&^& 

[0 05 1 ] 1 000^^;i/ffOTi$iMi 

S^ibR-r-St. 5fe/ftS^±Sff4. 1/3. ovco 40 

KfflrcT3Ettfis«yigLf=a^a>t(Dii i osmAh 

/g. 4. 0/3. O VCDKHlCTfcftWSayjgLfc 
ii^<7>t(DI4l 1 5mAh/gt'fcl)a)|:^Lt, 
MSiSf7of:t(Dli1 40mAh/g«i:^^ e Lfc 

y. *ffl^^^-t?<D^^iktteftii3ffiizi«fti-r*ct 



■So 

[oo5 2] ease^rtii*. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
charging/discharging control device for a 
nonaqueous electrolyte secondary battery 
having a battery capacity little deteriorated by 
repeated charging/ discharging, especially at a 
high temperatures. 

SOLUTION^ This charging/discharging control 
device for a nonaqueous electrolyte secondary 
battery 10 having a positive electrode using a 
lithium transition metal multiple oxide as a 
positive electrode active material, is equipped 
with a charged-state detecting part 50 for 
detecting the amount of charge put into or 
removed from the secondary battery 10 and 
detecting the charged state of the secondary battery 10 by finding a referential charged 
state by integrating the detected amount of charge put or removed, and a 
charging/discharging control part 60 for stopping charging of the secondary battery 10 
when the charged state detected by the charged-state detecting part 50 has reached a 
set-up upper- limit charged state and stopping discharging of the secondary battery 10 
when the charged state detected by the charged-state detecting part 50 has reached a 
set-up lower- limit charged state, and a differential capacity of the secondary battery 10 
between the set-up upper-limit charged state and the set-up lower-limit charged state is 
adapted to be equal to or smaller than the theoretical capacity of the positive electrode. 



